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Abstract. – Ostracods from the upper part of the Valisettes Formation (Frasnian), from the Matagne Formation (Idem)
and from the base of the Senzeille Formation (Famennian) exposed in the Neuville railway section (southern side of the
Philippeville Massif within the Dinant Synclinorium) have been studied in order to advance the knowledge of the late
Devonian mass extinction. The ostracod assemblage present in the upper part of the Valisettes Formation belongs to the
Eifelian ecotype, and is dominated by filter-feeding metacopid ostracods indicative of an hypoxic trend related to an in-
crease in the water depth. The overlying Matagne Formation is characterised by opportunistic species belonging to the
myodocopid ecotype indicative of more severe hypoxic water conditions. The ostracod assemblage recognised in the
base of the Matagne Formation is comparable to the assemblage found in the Upper Kellwasser Horizon of the Schmidt
quarry parastratotype (Kellerwald, Germany), and the sartenaeri, splendens and sigmoidale Zones of the biozonation on
entomozoid ostracods are also recognised. The splendens Zone – sigmoidale Zone transition which corresponds to an
important change in the entomozoid fauna in relation to the late Devonian mass extinction must be fixed definitively
into the late Frasnian. Only Palaeophilomedes neuvillensis CASIER, 1988, and Ovatoquasillites avesnellensis
(LETHIERS, 1973) survived the extinction in the Neuville railway section. P. neuvillensis is perhaps the sole true
nekto-planktonic myodocopid present in the section, and the pre-adapted Lazarus species O. avesnellensis is known to
have lived in very shallow marine and semi-restricted environments. We can conclude that the surface waters and the
shallow marine environments were probably not disturbed during the late Devonian mass extinction. A figure, summa-
rises the succession of events at the Frasnian – Famennian transition on the southern border of the Philippeville Massif.
Les ostracodes de la fin du Frasnien dans la coupe du chemin de fer de Neuville
(synclinorium de Dinant, Belgique) : relation avec l’événement Kellwasser
Mots clés. – Ostracodes, Paléoécologie, Événement Kellwasser, Extinction en masse du Dévonien Supérieur, Synclinorium de Dinant,
Belgique.
Résumé. – Les ostracodes présents dans la partie supérieure de la formation des Valisettes (Frasnien), dans la formation
de Matagne (Id.) et dans la base de la formation de Senzeille (Famennien) affleurant dans la tranchée du chemin de fer
de Neuville, sont étudiés en vue d’améliorer nos connaissances sur l’extinction en masse du Dévonien supérieur dans la
région type des étages Frasnien et Famennien. La coupe est située sur le flanc méridional du massif de Philippeville, là
où l’activité récifale dévonienne se poursuit le plus longtemps dans le Frasnien belge et probablement mondial. La dé-
couverte d’Entomoprimitia (E.) splendens (WALDSCHMIDT, 1985) dans la tranchée du chemin de fer de Neuville, avait
déjà montré que la formation de Matagne y apparaissait seulement à l’extrême fin du Frasnien [Casier, 1982, 1987], et
cela a été confirmé récemment par la découverte de l’espèce de conodonte Palmatolepis linguiformis MÜLLER, 1956,
dans le sommet de la formation des Valisettes sous-jacente [Bultynck et Martin, 1995 ; Bultynck et al., 1998]. Plus de
500 valves, carapaces et empreintes d’ostracodes ont été extraites ou mises en évidence. Les ostracodes présents dans le
sommet de la formation des Valisettes appartiennent à l’écotype de l’Eifel de Becker [in Bandel et Becker, 1975] et plus
précisément à l’assemblage III de Casier [1987] qui indique des milieux marins francs peu ou moyennement profonds.
Cet assemblage avait déjà été mis en évidence dans les schistes de la formation des Valisettes envasant le récif de la car-
rière Beauchâteau, à Senzeille [Casier, 1988], mais ici, la plus grande abondance des Metacopina filtreurs par rapport
aux Podocopina détritivores témoigne d’une tendance vers l’anoxie [Lethiers et Whatley, 1994] ; elle est liée à l’aug-
mentation de la profondeur d’eau [Casier, 1987]. La partie supérieure de la formation des Valisettes appartient à la zone
à lethiersi de la biozonation par les Metacopina [Casier, 1979b]. La formation de Matagne est par contre caractérisée
par la présence d’espèces profiteuses appartenant exclusivement à l’écotype à Myodocopida qui témoigne de conditions
hypoxiques sévères [Casier, 1987]. Les zones à sartenaeri et à splendens de la biozonation par les Entomozoacea [Ra-
bien, 1954] sont reconnues dans la base de la formation de Matagne. A ce niveau, l’assemblage d’ostracodes, dominé
par de nombreux Entomoprimitia (E.) kayseri (WALDSCHMIDT, 1985), est comparable à celui observé dans l’Horizon
Kellwasser supérieur du parastratotype de la carrière Schmidt, dans le Kellerwald, en Allemagne [Casier et Lethiers,
1998a ; Casier et al., 1999]. L’installation de ces deux unités lithostratigraphiques a donc lieu pratiquement en même
temps. Une modification importante de la faune d’Entomozoacea est décelable au sein de la formation de Matagne : tou-
tes les espèces d’Entomoprimitia disparaissent et les Entomozoacea deviennent plus rares et surtout très peu diversifiés.
Plusieurs spécimens appartiennent alors à l’espèce Franklinella sigmoidale MÜLLER-STEFFEN, 1964. Elle caractérise
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une zone de la biozonation établie sur les Entomozoacea dont la base peut être fixée définitivement dans la partie supé-
rieure du Frasnien puisque la limite entre les formations de Matagne et de Senzeille coïncide avec la limite des étages
Frasnien et Famennien [Casier, 1992]. Or la limite splendens/sigmoidale correspond à une période d’extinction impor-
tante pour les Entomozoacea, liée à celle en masse du Dévonien supérieur. Palaeophilomedes neuvillensis CASIER,
1988, et Ovatoquasillites avesnellensis (LETHIERS, 1973) sont les seules espèces d’ostracodes survivantes à l’extinction
dans la tranchée de Neuville. P. neuvillensis est probablement l’unique Myodocopida véritablement necto-planctonique
présent dans la coupe, et O. avesnellensis est une espèce Lazare pré-adaptée connue pour abonder dans les milieux peu
profonds et semi-restreints de la base du Famennien. Nous en déduisons que les eaux de surface et les milieux peu pro-
fonds n’ont probablement pas été touchés par l’extinction en masse du Dévonien supérieur.
INTRODUCTION
The study of ostracods across the Frasnian – Famennian
boundary in several sections worldwide has confirmed that
the late Devonian mass extinction was one of the largest
during the Phanerozoic. Approximately 75 percent of all
marine ostracod species were wiped out as a result of this
event [Lethiers and Casier, 1999; Casier and Lethiers,
2001].
In southern Belgium, the type region for the definition
of the Frasnian and Famennian stages, the disappearance of
the reefal and perireefal communities was related to the de-
position of the hypoxic Matagne black shale Formation
[Casier, 1987]. However, on the southern border of the
Philippeville Massif where the reef development persisted
the latest in the Belgian Frasnian and probably in the global
Frasnian, the precise age of the Matagne Formation and the
disappearance of ostracods in relation to the late Devonian
biological crisis is not well known. The only information on
ostracods came from the study of the enclosing sediments
(Valisettes Formation) of the reef of the Beauchâteau quarry
[Casier, 1988], and from the study of the upper part of the
Matagne Formation and base of the Senzeille Formation in
the reference section at Senzeille [Casier, 1989, 1992;
Casier and Bultynck, 2000].
The discovery of Entomoprimitia (E.) splendens
(WALDSCHMIDT, 1985) during a preliminary study of
ostracods present in the Matagne Formation of the Neuville
railway section [Casier, 1982], had demonstrated that this
formation was deposited later in the Philippeville Massif
than generally estimated in the seventies, and consequently
that this level is partially contemporaneous with the Ger-
man Upper Kellwasser Horizon [Casier, 1987, 1992]. The
recent discovery of the conodont species Palmatolepis
linguiformis MÜLLER, 1956, in the last beds of the
Valisettes Formation in the Neuville section has confirmed




FIG. 1. – Locality map of the Neuville railway section.
FIG. 1. – Localisation de la coupe du chemin de fer de Neuville.
FIG. 2. – Lithologic column of the Neuville railway section close to the
Frasnian – Famennian boundary, and position of ostracod samples collec-
ted for the study of ostracods. S = Slickensides. FFB = Frasnian – Famen-
nian boundary. In grey : limestone; in white : shales.  : ultimate phase of
the late Devonian mass extinction and beginning of the recovery.
FIG. 2. – Colonne lithologique de la tranchée du chemin de fer de Neuville
à proximité de la limite des étages Frasnien et Famennien et localisation
des échantillons prélevés pour l’étude des ostracodes. S = tectoglyphes.
FFB = limite Frasnien – Famennien. En grisé : calcaire ; en blanc : schis-
tes.  : phase ultime de l’extinction en masse du Dévonien supérieur et
commencement du renouvellement faunique.
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this statement [Bultynck and Martin, 1995; Bultynck et al.,
1998]. Consequently, it was interesting to study in more de-
tail the ostracods present in the upper part of the Valisettes
Formation and in the Matagne Formation of the Neuville
railway section, in order to advance the knowledge of the
late Devonian mass extinction in the type region. The
Neuville railway section is the stratotype for the Valisettes
Formation [Boulvain et al., 1999].
THE NEUVILLE RAILWAY SECTION
The Neuville railway section is located on the southern side
of the Philippeville Massif within the Dinant Synclinorium
(fig. 1). The section is situated south-west of the village of
Neuville, on the eastern flank of a trench dug for the Char-
leroi – Couvin railway (line 132). The section has been de-
scribed by Bouckaert and Mouravieff [1970], Sartenaer
[1973 unpubl.], Coen and Coen-Aubert [1974], Boulvain et
al. [1993], and Boulvain et al. [1999].
The investigated part of the section is located more pre-





30’ 055). The lithostratigraphic succession (fig. 2) begins
with greenish and purplish shales with rare nodules capped
by a 50 cm thick series of dark nodular limestone beds be-
longing to the upper part of the Valisettes Formation. The
succession continues with about 5 m of blackish shales of
the Matagne Formation with Homoctenus, Buchiola,
Ripidiorhynchus, Ryocarhynchus, Chonetacea of the
armatus group, and numerous large lingulids. Finally the
section exposes greenish micaceous shales belonging to the
Senzeille Formation containing casts of crinoids,
pelecypods and brachiopods. Slickensides are common in
the Matagne and Senzeille Formations transition but are not
necessarily proof of important displacements.
Several ostracod species have been recorded in the
Valisettes Formation and in the Matagne Formation of the
Neuville section [Casier, 1979a, 1982], among them the
very large Pseudophilomedes neuvillensis CASIER, 1988.
OSTRACOD DISTRIBUTION (table I)
Twenty-five samples were collected in the Valisettes,
Matagne and Senzeille Formations of the Neuville railway
section for the ostracod study. More than 500 valves, cara-
paces and casts of ostracods have been extracted from lime-
stones by the hot acetolysis method [Lethiers and Crasquin–
Soleau, 1988], and observed on shales after immersion in
hydrogen peroxide.
The ostracods in the Valisettes Formation (fig. 3)
Apart from sample N 29 extracted in the middle part of the
formation, and close to km 103.076, twelve samples
(TCFN 1 to TCFN 12) were collected in the top of the
Valisettes Formation. Ostracods are missing only in one
sample (TCFN 2). The ostracods in the Valisettes Formation
belong to the Eifelian ecotype of Becker [in Bandel and
Becker, 1975] and are indicative of a marine environment
below fair weather wave base [ = assemblage III in Casier,
1987]. Metacopid, podocopid and palaeocopid ostracods are
each represented by five species and the Eridostraca by one
species. In number of specimens, metacopid ostracods pre-
dominate largely, particularly the species Svantovites
lethiersi CASIER, 1979 and in a lesser degree, the species
Polyzygia neodevonica (MATERN, 1929) and Ovatoquasillites
avesnellensis (LETHIERS, 1973). The palaeocopid ostracod
species are represented by a few specimens, and the
podocopid ostracod species and the Eridostraca generally by
one specimen only. The preponderance of filter-feeding
ostracods (65 percent of species but almost 100 percent of
specimens belong to metacopid and palaeocopid ostracods)
relative to deposit-feeding ostracods (podocopid) is indica-
tive of an hypoxic trend [Lethiers and Whatley, 1994], and is
related to an increase in the water depth [Casier, 1987]. The
environment was calm, below storm wave base, and deeper
than environments found in the vicinity of late Frasnian
reefs, e.g. the reef of the Beauchâteau quarry located near
the railway section of Neuville [Casier, 1988]. The
Valisettes Formation is in the lethiersi Zone of the
biozonation established on metacopid ostracods [Casier,
1979b].
The ostracods in the Matagne Formation (fig. 4) belong
exclusively to the Myodocopid ecotype. Nine samples
(TCFN 13 to TCFN 20) were collected in this formation.
Nine entomozoid, and one cypridinoid species,
Palaeophilomedes neuvillensis CASIER, 1988, were found.
This assemblage is indicative of poorly oxygenated water
conditions. The entomozoid ostracods are diverse in the
lower part of the Matagne Formation (sample 13), and sev-
eral species belong to the genus Entomoprimitia. The
sartenaeri and the splendens Zones of the entomozoid
biozonation [Rabien, 1954] are recognised in the lower part
of the Matagne Formation. An important change in the
ostracod fauna occurred during the deposition of the
Matagne Formation. In the upper part of the formation
(samples TCFN 15b to TCFN 20) entomozoid ostracods
were poorly diversified, and only one very large species,
Franklinella sigmoidale MÜLLER-STEFFEN, 1964, is rela-
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FIG. 3. – Ostracods present in the upper part of the Valisettes Formation. They belong exclusively to the Eifelian ecotype. A, B: Svantovites lethiersi
CASIER, 1979. A. Left valve TCFN 7. IRScNB n
o
b 3937. × 75. B. Internal view of a left valve. TCFN 10. IRScNB no b 3938. × 80. C: Polyzygia neodevo-
nica (MATERN, 1929). Left valve. TCFN 5. IRScNB n
o
b 3939. × 80. D-F. Ovatoquasillites avesnellensis (LETHIERS, 1973). D, E. Right lateral and dorsal
view. TCFN 7. IRScNB n
o
b 3940. × 85. F. Internal view of a right valve. TCFN 8. IRScNB no b3941. × 100. G. Balantoides minima (LETHIERS, 1970).
Left lateral view of carapace. TCFN 7. IRScNB n
o
b3942. × 120. H. Paraparchitidae ? sp. sensu LETHIERS & CASIER (1996). Left lateral view of a cara-
pace. TCFN 7. IRScNB n
o
b3943. x105. I: Bairdiacypris sp. A sensu CASIER & LETHIERS, 1996. Left valve. TCFN 12. IRScNB n
o
b3944. × 100. J: Kloe-
denellacea sp.indet. Right lateral view of a carapace. TCFN 5. IRScNB n
o
b3945. × 90. K. Amphissites imbecillus LETHIERS & CASIER, 1996 ? Left valve.
TCFN 7. IRScNB n
o
b3946. × 100. L: Villozona blessi (CASIER, 1987). Left lateral view of a carapace. N 29. IRScNB no b3947. × 80. M: Adelphobolbina
n. sp., aff. europae BECKER & BLESS, 1971 sensu LETHIERS, 1974. N 29. IRScNB n
o
b3948. × 65. N. Jenningsina lethiersi BECKER, 1971. Right lateral
view of a carapace. N 29. IRScNB n
o
b3949. × 90. O. Bairdia usatchovae EGOROV, 1953. TCFN 5. Left valve. IRScNB no b3950. × 80. P: Bairdia obliqua
ROZHDESTVENSKAJA, 1972. Right lateral view of a carapace.TCFN 6. IRScNB n
o
b3951. × 95. Q: Punctomosea weyanti BECKER, 1971 ? TCFN 12. Right
valve. IRScNB n
o
b3952. × 80. R: Cryptophyllus sp., aff. trelonensis LETHIERS, 1971. Left lateral view of a carapace. TCFN 5. IRScNB no b3953. × 100.
S: Orthocypris sp. A BECKER, 1971. Right lateral view of a carapace. TCFN 5. IRScNB n
o
b3954. × 100. T. Ponderodictya ? sp. Right lateral view of a ca-
rapace. TCFN 12. IRScNB n
o
b3955. × 85.
FIG. 3. – Ostracodes présents dans le sommet de la formation des Valisettes. Ils appartiennent exclusivement à l’écotype de l’Eifel.




tively abundant. This species also characterises a zone of
the entomozoid biozonation. The species “E.” sandbergeri,
in sample TCFN 19, is only known from the Nehden-Stufe
of Germany.
The ostracods in the base of the Senzeille Formation be-
long again to the Eifelian ecotype. Three samples (TCFN 21
to TCFN 23) were collected in the base of the Senzeille For-
mation, and ostracods are present in samples TCFN 21 and
TCFN 22. Only very rare internal and external molds of
benthic ostracods were found in the base of the Senzeille
Formation, and the species Ovatoquasillites avesnellensis
(LETHIERS, 1973) alone is undoubtedly recognised in sam-
ple TCFN 21. The ostracod fauna was poorly diversified,
but probably similar to the fauna indicative of shallow ma-
rine environments found in the base of the Famennian of the
Senzeille, Sinsin, Hony and Lambermont sections in Bel-
gium.
CONCLUSIONS
The ostracod assemblage present in the upper part of the
Valisettes Formation belongs to the Eifelian ecotype, and is
indicative of a calm marine environment below storm wave
base. Conversely to the assemblage dominated by de-
posit-feeder podocopid ostracods found in the enclosing
sediments of the reef of the Beauchâteau quarry [Casier,
1988], the assemblage present in the Neuville railway sec-
tion is dominated by filter-feeding metacopid ostracods in-
dicative of an hypoxic trend linked to the deepening. This
kind of ostracod assemblage has already been found in Bel-
gium, and is probably related to the Ka1ák Event [House,
1985] in the lower part of the Eifelian Hanonet Formation
in the La Couvinoise quarry at Couvin [Casier et al., 1992].
The Matagne Formation is characterised by opportunis-
tic species belonging to the Myodocopid ecotype indicative
of strong hypoxic water conditions. The ostracod assem-
blages in the lower part of the Matagne Formation at
Neuville and in the Upper Kellwasser Horizon of the
Schmidt quarry parastratotype in the Kellerwald [Casier and
Lethiers, 1998b; Casier et al., 1999] are similar. The pres-
ence of Entomoprimitia (E.) splendens (WALDSCHMIDT,
1885), an index fossil of the entomozoid biozonation
[Rabien, 1954], and the very great abundance of
Entomoprimitia (E.) kayseri (WALDSCHMIDT, 1985) con-
firm that the inception of the Matagne Formation at
Neuville, and of the Upper Kellwasser Horizon in Germany,
are quasi-synchronous.
An important change in the ostracod fauna occurred
during the deposition of the Matagne Formation in the
Neuville railway section, more precisely between samples
TCFN 15a and TCFN 15b. At this level, all the representa-
tives of the genus Entomoprimitia KUMMEROW, 1939, disap-
pear. In the upper part of the Matagne Formation (samples
TCFN 15b to sample 20), Palaeophilomedes neuvillensis
CASIER, 1988, and Franklinella sigmoidale MÜLLER-
STEFFEN, 1964 are present. F. sigmoidale characterizes a
zone of the entomozoid biozonation, but the exact position
of the base of this zone is not well known. F. sigmoidale
would characterize the first zone recognised in the
Famennian [Groos-Uffenorde and Schindler, 1990], but F.
sigmoidale cross the Adorf-Stufe – Nehden-Stufe boundary
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FIG. 4. – Ostracods present in the Matagne Formation. They belong exclusively to the Myodocopid ecotype. A: Entomoprimitia (Entomoprimitia) cf.
concentrica (MATERN, 1929). Right valve. TCFN 13. IRScNB n
o
b3956. × 70. B: Richterina (Richterina) striatula (RICHTER, 1848) ? Valve. TCFN 13.
IRScNB n
o
b3957. × 60. C: Entomoprimitia (Entomoprimitia) splendens (WALDSCHMIDT, 1885). External mold of a left valve. TCFN 14. IRScNB
n
o
a1394. × 50. D: Franklinella sigmoidale MÜLLER-STEFFEN, 1964. Right valve.TCFN 20. IRScNB no b3958. × 50. E. Entomoprimitia (Entomoprimitia)
kayseri (WALDSCHMIDT, 1985). External mold of a left valve. TCFN 13. IRScNB n
o
b3959. × 70. F: Entomoprimitia (Entomoprimitia) sartenaeri CASIER,
1975. External mold of a right valve. TCFN13. IRScNB n
o
b3960. × 70. G: “Entomoprimitia”sandbergeri (MATERN, 1929). Right valve. TCFN 19.
IRScNB n
o
a1396. × 35. H: Palaeophilomedes neuvillensis CASIER, 1988. Right valve. TCFN 15b. IRScNB no b3961. × 25.
FIG. 4. – Ostracodes présents dans la formation de Matagne. Ils appartiennent exclusivement à l’écotype à Myodocopida.
FIG. 5. – Succession of events at the Frasnian – Famennian transition on
the southern border of the Philippeville Massif, resulting from the studies
of the Beauchâteau quarry [Casier, 1988], the Senzeille [Casier, 1992] and
the Neuville sections. (1) : Historic Frasnian – Famennian boundary of
Gosselet [1877] based on the recovery of the megafauna [Sartenaer, 1960,
1973]; (2) : Frasnian – Famennian boundary based on the recovery of the
microfauna [Casier, 1992]; (3) : first occurrence of Palmatolepis triangula-
ris [Bultynck and Martin, 1995] ; conodonts have never been found below
this level in the Senzeille Formation; (4) The reef development ends seve-
ral metres below the Valisettes and Matagne Formations boundary, howe-
ver the reef builders and the peri-reefal organisms persisted probably until
this boundary (Signor Lipps Effect); * : ultimate phase of the late Devo-
nian mass extinction corresponding to the culmination of the anoxia, and
immediately followed by the beginning of the recovery.
FIG. 5. – Succession des événements au passage Frasnien – Famennien au
bord sud du massif de Philippeville, basée sur les études des schistes enva-
sant le récif de la carrière Beauchâteau à Senzeille [Casier, 1988], des
coupes de Senzeille [Casier, 1992] et de Neuville. (1) : limite historique
des étages Frasnien et Famennien de Gosselet [1877] basée sur le renou-
vellement de la macrofaune [Sartenaer, 1960, 1973]; (2) : limite basée sur
le renouvellement de la microfaune [Casier, 1992]; (3) : apparition de Pal-
matolepis triangularis [Bultynck et Martin, 1995]; à noter qu’aucun cono-
donte n’a été trouvé sous ce niveau dans la formation de Senzeille; (4) :
l’activité récifale disparaît quelques mètres sous la limite des formations
des Valisettes et de Matagne, mais les organismes constructeurs et la faune
péri-récifale subsistent probablement jusqu’à cette limite (Effet Signor
Lipps); * : phase ultime de l’extinction en masse du Dévonien supérieur
correspondant au paroxysme de l’anoxie; elle est directement suivie du re-
nouvellement faunique.
in the Sauerland [Raith, 1968], and has been also found in
the Upper Kellwasser Horizon [Schindler oral com., May
12, 2001]. Based on the recovery of the Eifelian ecotype
ostracod microfauna, the Frasnian-Famennian boundary
corresponds to the boundary between the Matagne and the
Senzeille Formations [Casier, 1992]. Consequently the base
of the sigmoidale Zone must be definitively fixed in the up-
per part of the Frasnian and the ultimate phase of the late
Devonian mass extinction predates the Frasnian-Famennian
boundary (fig. 5). Johnson et al. [1985] using refined corre-
lation of sea level fluctuations arrived at the same conclu-
sion. “Entomoprimitia” sandbergeri (MATERN, 1929)
present in the top of the Matagne Formation (sample
TCFN 19) is known from the Nehden-Stufe of Germany
[Rabien, 1954] but the biostratigraphical range of this rela-
tively rare species is not well known.
If the change in the ostracod fauna between samples
TCFN 15a and 15b corresponds to the ultimate phase of the
late Devonian mass extinction, Palaeophilomedes neuvillensis
CASIER, 1988, and Ovatoquasillites avesnellensis (LETHIERS,
1973) alone survived at Neuville. P. neuvillensis is probably
the sole true nekto-planktonic ostracod present in the sec-
tion, and the benthic ostracod species O. avesnellensis is
known to have lived in very shallow and semi-restricted ma-
rine environments, in which this species survived the ex-
tinction. O. avesnellensis is the more abundant species in
the base of the Famennian of the Belgian Senzeille, Hony,
Lambermont and Sinsin sections and in some beds of this
last section, the majority of ostracods belongs to this
pre-adapted Lazarus species [Casier and Devleeschouwer,
1995]. Consequently, we can surmise that the surface waters
and the shallow marine environments were not affected by
the late Devonian mass extinction.
Figure 5 summarises the succession of events at the
Frasnian-Famennian transition on the southern border of the
Philippeville Massif, after the studies of the Beauchâteau
quarry [Casier, 1988], Senzeille [Casier, 1992] and the
Neuville sections.
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Remark. – During the printing, E. Olempska published “The late Devonian
Upper Kellwasser event and entomozoacean ostracods in the Holy Cross
Mountains, Poland [Acta Palaeontologica Polonica, 47 (2002), 2,
247-266]. This paper shows that for the entomozoacean species, the F-F
boundary extinction was also an abrupt event in Poland. However, in the
investigated section, the upper Kellwasser horizon is very thin (30 cm
thick), and the recovery of entomozoacean species began 2.5 m above this
bed.
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